workers. Smoking, exposure to general atmospheric pollution, and previous history of allergic asthma and other specific or non-specific respiratory diseases have been suggested as contributory factors. However, there is, at present, no proven test to differentiate those who are specially likely to develop byssinosis.
In the present study, the part played by heredity and occupational and past medical family histories *This work was supported by the USPHS PL-480 Project 03-001-3 in the development of byssinosis has been investigated in an endeavour to elucidate some of the parameters which determine the extent of individual susceptibility in the development of the disease.
Methods
The population in this study included: (1) all workers involved in manual flax processing in 14 workshops (n = 406) randomly selected out of the 56 shops located in the town of Menuf, where the Egyptian manual flax processing industry has been concentrated for historical, economic, and ecological reasons (Noweir et al., 1975a) ; and (2) all workers employed in the two plants that process flax semi-mechanically in the same town (n = 69).
The industrial operations and environmental exposure in both the manual processing and in the semi-mechanical processing have been described in preceding articles (Noweir et al., 1975a, b) .
Each worker was privately interviewed for his social, personal, familial, occupational, and past medical 297 history; as well as for the occupational history of his father, grandfather, sons, and other relatives who were involved in flax processing. Particular attention was paid to respiratory and allergic diseases and smoking habits. A questionnaire on chest symptoms, based on the experience developed in the studies of byssinosis in Egypt and the questionnaire used by Roach and Schilling (1960) (Schilling et al., 1964) .
Results
The prevalence of byssinosis in some of the families is presented in 16, 17, 18, 19, 20, 23 . Examples of the data of some selected families (nos 4, 13, 15, 23, 24) are presented in Table 2 . Data presented in both Tables show that members of some families were highly susceptible to byssinosis, while others were resistant. Again, duration of exposure appeared to be of secondary importance in the development of disease among the workers examined. For example, two subjects in family 15 (Table 2) were exposed to dust for 34 and 50 years without developing byssinosis, while another one in the same family developed byssinosis after three years' exposure.
In order to test for the significance of the family factor, and for the lack of significance of duration of exposure, on the development of byssinosis in families, the brothers involved in the study (n = 144) were grouped into pairs (older and younger) and classified according to the diagnosis of byssinosis (that is, byssinotic or byssinosis-free); the results are presented in Table 3 Table 4 . In spite of the fact that the older brothers were exposed to flax dust for significantly longer durations (P < 001) than the younger brothers (Table 4) , the prevalence of byssinosis in both groups was not statistically different (Table 3) . Table 5 presents the prevalence of byssinosis among examined workers in relation to the history of their fathers' exposure to dust. The Table also includes comparison of other factors that may be contributing to the prevalence of byssinosis, namely, age and smoking habits. The prevalence of byssinosis was significantly higher (P < 0 05) among those with fathers with no history of exposure to flax dust than in the other group. This difference appeared after exposure to dust for longer than 10 years. However, the prevalence of byssinosis was lower among those exposed for 30 years in the first group than in the second group. Meanwhile, no significant diffeie;ace was observed in the mean age and the number of smokers among the examined workers in the two groups.
Data collected from the fathers examined in the present study (n = 35) and their sons are presented in Table 6 . Four of the fathers had two sons examined and, therefore, were included in the Table  twice , which increased the number of fathers in the Table to 39. None of the sons whose fathers were byssinotic developed the disease, while all the byssinotic sons (n = 13) had byssinosis-free fathers. Analysis of the data by the marginal x2 test showed that the prevalence of byssinosis among descendants of byssinotic fathers was significantly lower (P < 0 01) than among descendants of byssinosis-free fathers. Discussion This investigation shows that some factors inherited in families play a part in the development of byssinosis. The members of some families were (Hill and Hill, 1955) . However, there is evidence that family susceptibility may have a role in the incidence of some respiratory diseases, for example, tuberculosis. Factors determining such susceptibility in the incidence of byssinosis should be subjected to further intensive investigations.
Another factor that has been demonstrated in the present study to contribute to resistance to byssinosis is the father's history of exposure to flax dust and/or his history of development of byssinosis. Workers whose fathers had a history of exposure to flax dust were more resistant to the development of the disease than those with fathers without such a history (Table 5 ). It may be interesting to stress that most of the fathers, if not all of them, had a history of considerable exposure before their marriage. For example, the average age at the beginning ofexposure among the different members of the examined families ranged from 8-2 to 17-1 years (Table 1) . The apparentlylower prevalence of byssinosis among workers exposed for 30 years and with fathers with no history of dust exposure than in those whose fathers had such history, may be due to the fact that a few of the workers who develop byssinosis leave their work, particularly at older ages. The rate of turnover among this segment of old workers is higher among those whose fathers were not exposed to flax than in the other group. Workers in the latter group have traditional family links with their occupation.
Within such a group of workers whose fathers had a history of dust exposure, it has also been shown that those whose fathers had had byssinosis were more resistant to the development of the disease than workers whose fathers were free from the disease. It may thus be concluded that the fathers' exposure to flax dust increases the tolerance of their sons to the development of byssinosis when the sons themselves are exposed to such dust. Also byssinosis in the father increases such tolerance in their sons. Whether such tolerance is immunological or due to a desensitization mechanism is unknown and needs further investigation.
The data in this paper, while presenting valuable observations about the importance of such factors as family susceptibility and family occupational and medical histories in the development of byssinosis, present an invitation to scientists in the field of heredity and immunology to investigate further the actual role of such factors in the aetiology of the disease.
